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Overview
Linked Open Data: What is it, how does it work? 
What specific potential does it create?? How 
does it relate to the 'Semantic Web'??? 
Linked Open Europeana:
how will it work in Europeana? What's there 
already??
… for the Digital Humanities: scholarly potential 
of using Europeana
EDM + eHumanities = ??? How to take this 
further
Three concluding questions
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The Web of Documents
Information
Management:
A Proposal  
(TBL, 1989)
The Linked
Data Web 
is a double
Extension 
of this 
model
l in syntax
l in scope
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Resources and Links 
in the Document Web
We have HTTP URIs to identify resources and links between 
them – but we are missing a few things!
What kinds of resources are 'Louvre.html' and 'LaJoconde.jpg'?
A machine cannot tell.
Humans can: we recognize implied context!
How exactly do they relate to each other?
A machine cannot tell.
Humans can: again we recognize implied context!
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Syntactically Extending the 
Document Web (1)
We add a syntax for making statements on resources: 
RDF
Or, more generally triples ...
… where S and P are web resources (identified using 
URIs) and O is either a web resource or a literal
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Syntactically Extending the 
Document Web (2)
We add a schema language (RDFS) with elements such as
classes (chair' as instance of chairs), 
hierarchies of classes and properties (chairs are a subclass of 
furniture, 'teaches' is a sub-property of 'communicates')
inheritance (communication based on language  teaching also is)→
support for basic inferencing.
And thus are able to establish structures in triple aggregations 
resulting in lightweight domain ontologies:
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Semantic Web Layer Cake
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The Web of Things … 
Somewhat Mistaken
Taken from Ronald Carpentier's
Blog at 
http://carpentier.wordpress.com/
2007/08/08/1-2-3/
What's wrong 
with this picture?
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… and the Way we extend the Web in 
scope to make it a 'Web of Things'
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And we get … Linked Data
Copyright ©  2008 W3C (MIT, ERCIM, Keio)
http://www.w3.org/2008/Talks/0617-lod-tbl/#(4)
Standard Identifiers
Standard Pointers
Standards for Queries 
and Statements
Link to Context
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Linking Open Data
Initiative of the Semantic Web Education 
and Outreach (SWEO) interest group of W3C 
http://www.w3.org/wiki/SweoIG/TaskForces/CommunityProjects/LinkingOpenData
“The goal [...] is to build a data commons by making various 
open data sources available on the Web as RDF and by setting 
RDF links between data items from different data sources.”
First gathering in Banff at WWW2007 with pioneers such as Tom 
Heath, Chris Bizer, Kingsley Idehen, Yrjana Rankka, Orri Erling, 
Ivan Mikhailov, Danny Ayers, Steve Coast, Peter Murray Rust, 
Alan Ruttemberg, Ian Horrocks, Bernardo Cuenca Grau, Boris 
Motik, Danny Gagne.
Current discussion: how to switch from mere volume to 
quality? Matching, mapping and referrals are central
Tom Heath and Christian Bizer (2011) Linked Data: Evolving the 
Web into a Global Data Space (1st edition). Morgan & Claypool. 
http://linkeddatabook.com/editions/1.0/
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A few Bubbles: 5/2007
< Over 500 million RDF triples 
< Around 120,000 RDF links between data sources © Richard Cyganiak
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Quite some Bubbles: 9/2008
© Richard Cyganiak
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Many Bubbles: 7/2009
© Richard Cyganiak
< Over 13.1 billion RDF triples 
< Over 142 million RDF links between data sources
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A Whole Lot of Bubbles: 09/2010
http://richard.cyganiak.de/2007/10/lod/lod-datasets_2010-09-22_colored.html
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  Structure	  in	  Wikipedia
• Title
• Abstract
• Infoboxes
• Geo-­‐coordinates
• Categories
• Images
• Links
– other	  language	  versions
– other	  Wikipedia	  pages
– To	  the	  Web
– Redirects
– DisambiguaFons
© Sören Auer
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  Infobox	  templates
{{Infobox Korean settlement
| title       = Busan Metropolitan City
| img         = Busan.jpg
| imgcaption  = A view of the [[Geumjeong]] district in Busan
| hangul      = 부산 광역시
...
| area_km2        = 763.46
| pop         = 3635389
| popyear     = 2006
| mayor       = Hur Nam-sik
| divs        = 15 wards (Gu), 1 county (Gun)
| region      = [[Yeongnam]]
| dialect     = [[Gyeongsang]]
}}
hGp://dbpedia.org/resource/Busan
dbp:Busan   dbpp:title    ″Busan Metropolitan City″
dbp:Busan   dbpp:hangul   ″부산 광역시″ @Hang
dbp:Busan   dbpp:area_km2 ″763.46“^xsd:float
dbp:Busan   dbpp:pop      ″3635389“^xsd:int
dbp:Busan   dbpp:region   dbp:Yeongnam
dbp:Busan   dbpp:dialect  dbp:Gyeongsang
...
Wikitext-­‐Syntax
RDF	  representaFon
© Sören Auer
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A	  huge	  mulF-­‐lingual,	  mulF-­‐
domain	  Knowledge	  Resource
DescripFons	  of	  3,4	  million	  things	  
1,5	  millionen	  ontolocally	  classified
312.000	  persons,	  413.000	  places,	  94.000	  discs,	  49.000	  movies,	  
15.000	  video	  games,	  140.000	  organizaFon,	  146.000	  
species,	  4.600	  diseases
mul6lingual,	  categorized	  and	  contextualised
Labels	  and	  abstracts	  in	  92	  different	  languages
1.460.000	  links	  to	  pictures
5.543.000	  links	  to	  external	  WWW-­‐pages
4.887.000	  links	  tu	  external	  RDF-­‐resources
565.000	  Wikipedia-­‐	  and	  75.000	  YAGO-­‐categories
Many,	  many	  billions	  of	  statements	  (I.	  e.	  RDF	  triples):	  25%	  from	  
the	  english	  and	  75%	  from	  other	  Wikipedia	  ediFons
© Sören Auer
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LOD2
Large-scale integrating project co-funded by the European 
Commission within the FP7 framework (09/2010 – 08/2014,
Total Budget: 8,58 M€, Total Funding: 6,45 M€,
Total Resources: 844 PM)   → http://lod2.eu/Welcome.html
Builds on the Linked Open Data cloud and extends it with a technology 
stack for enabling application building. The stack includes:
Comprehensive Knowledge Archive Network (CKAN, registry)
D2R Server (Relational to RDF)
DBPedia Extraction from Wikipedia
OntoWiki (agile, distributed knowledge engineering)
Silk Link Discovery Framework
Openlink Virtuoso (data, information, and knowledge management)
Consortium: Universität Leipzig (Sören Auer, lead), Centrum Wiskunde & 
Informatica, Digital Enterprise Research Institut (DERI), Freie Universität 
Berlin, OpenLink Software, Semantic Web Company, TenForce, Exalead, 
Wolters Kluwer, Open Knowledge Foundation
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LoD … and the Semantic Web?
“Semantic Web done right” (TBL, http://www.w3.org/2008/Talks/0617-lod-tbl/#(3))
 → What was wrong about the Semantic Web in 2007?
Artificial Intelligence heritage (agents, heavy logic)
Mostly corporate, inhouse applications
Little visibility on the WWW (“Where's the Web in the SW?” Frank 
van Harmelen, 2006)
Misuse of the attribute 'semantic'
„I called this graph the Semantic Web, but maybe it should 
have been Giant Global Graph!“ (TBL, 
http://dig.csail.mit.edu/breadcrumbs/node/215)
=> Linked Open Data extends the Web of documents in 
syntax and scope without falling back into the mistakes 
of Artificial Intelligence. Future extensions may well grow 
into a truly 'semantic' web … (≠Web 3.0)
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The Europeana Data Model:
Making Europeana Part of Linked Open Data
Partially based on Martin Doerr, Stefan Gradmann, Steffen Hennicke, Antoine Isaac, 
Herbert Van de Sompel: The Europeana Data Model (IFLA 2010)
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Pre-EDM: 2005
Google Books in 2005 as seen by the Canard Enchainé ...
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Europeana 2005 - 2011
… and by Jean-Noel Jeanneney
 → Joint declaration of six European 
Governments … Chirac and Schröder 
among those!
Declaration by Commissioner Reding on 
the “European Digital Library” flagship 
as part of i2010.
Launch (and crash) of a first prototype 
20.11.2008
Constant growth and stable operations 
since then, > 19 M objects represented 
to date
Still basically yet another portal, a big 
one – but nothing innovative ...
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ESE
“Europeana Semantic Elements” (ESE)
Created for 2008 version of Europeana
enforces interoperability by converting datasets to a 
Dublin-Core like “flat” representation
“simple and robust” but:
original metadata is not visible anymore
no specializations to finer-grained models
no connections to external (open data) resources
Probably shouldn't have been called “semantic” :-)
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ESE ...
<...xmlns:europeana="http://www.europeana.eu/schemas/ese/“
...
<!--National Library of Poland-->
<record>
<dc:identifier>urn:repox.bn.org.pl:polona:oai:www.polona.pl:4445</dc:identifier>
<europeana:uri>http://www.europeana.eu/resolve/record/01406/18A8F5DFCAE75694
A8AAD18E2791861FBE92589A</europeana:uri>
   <dc:title>[Ośmiu powstańców uzbrojonych w kosy]</dc:title>
   <dc:subject>Powstanie 1863 r. styczniowe - ikonografia</dc:subject>
   <dc:date>[1863-1864]</dc:date>
   <dc:rights>Biblioteka Narodowa</dc:rights>
   <europeana:object>http://193.59.172.16/szzz/IsShownBy.do?
id=6481</europeana:object>
   <europeana:isShownAt>http://193.59.172.16/szzz/ShowStart.do?
id=6481</europeana:isShownAt>
</record>
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EDM
“Europeana Data Model” (EDM)
replaces ESE with the 2011 release of Europeana
ESE “application profile” of EDM (backwards 
compatibility)
preserves original data while still allowing for 
interoperability
allows for Semantic Web representation
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EDM: Requirements and  
Design Principles
Distinction of real object (book, bicture, file, 
multimedia object) and its digital representation
Distinction between object properties and descriptive 
metadata 
several perspectives of object must be possible with 
potentially contradicting statements
Support for complex composite objects
Standard format for metadata with specializing 
options
Standard format for vocabularies with specializing 
options
Maximum reuse of existing standards 
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EDM and Standards
Simple Knowledge Organization System (SKOS)
Models the KOSs in the Semantic Data Layer of Europeana.
Allows for matching between KOSs.
DCMI Metadata Terms
Used for a core of semantically interoperable properties for 
descriptive metadata about an object.
Ensures backwards compatibility to ESE.
Open Archives Initiative Object Reuse & Exchange (OAI 
ORE)
Organizes the metadata about an object in Europeana:
Provided Object: Represents the described object of interest.
Digital Representation: Some digital view of the object.
Proxy: Description of the provided object from one given perspective.
Aggregation: Groups all information pieces together.
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EDM: Classes
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EDM: Properties
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Mona Lisa: French Ministry of 
Culture
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Metadata Record in EDM
Proxy
Aggregation
Digital 
Representations
Cultural Heritage Object
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Semantic Enrichment
ens:Agent: persons or organizations
ens:Place: spatial entities
ens:TimeSpan: time periods or dates
skos:Concept: entities from KOS
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Event-Centric Modeling
Preserving and exploiting original data also means being compatible 
with descriptions beyond simple object level (  CIDOC CRM!)→
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Complex Objects
Part-whole links for 
complex (hierarchical) 
objects 
Order among parts of 
objects
Derivation and 
versioning relations
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… ESE in EDM
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Les Fleurs du Mal: UNIMARC 
http://catalogue.bnf.fr/ark:/12148/cb37367035f
000 nam 22 450
001FRBNF373670350000003
009http://catalogue.bnf.fr/ark:/12148/cb37367035f
039 $oGEA$a000288182
100 $a19920409d1857 m y0frey50 ba
1010 $afre
102 $aFR
105 $a||||z 00|||
106 $ar
2001 $aˆLes ‰fleurs du mal$bTexte imprimé$fpar Charles Baudelaire
210 $aParis$cPoulet-Malassis et De Broise$d1857
215 $a248 p.$d19 cm
676 $a841.8$v22
686 $a840$2Cadre de classement de la Bibliographie nationale française
700 |$311890582$aBaudelaire$bCharles$4070
801 0$aFR$bBNF$c19920409$gAFNOR$2intermrc
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Les Fleurs du Mal: Gallica 
http://gallica.bnf.fr/ark:/12148/bpt6k70861t
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Les Fleurs du Mal: Digitised 
http://gallica.bnf.fr/ark:/12148/bpt6k70861t.textePage.f1
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Les Fleurs du Mal: EDM
Cultural Heritage Object (CHO)
Proxy
Digital 
Representations
Aggregation
Semantic
Context
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VideoActive to EDM
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LIDO to EDM
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Current State of EDM
Confirmed feasibility in community workshops (archives, 
libraries, audiovisual archives, museums)
EDM dump of the Europeana data space produced by 
Bernhard Haslhofer
The EDM is part of the current 'Danube' release 
EDM Specifications and Primer
http://version1.europeana.eu/web/europeana-
project/technicaldocuments/
Martin Doerr, Stefan Gradmann, Steffen Hennicke, Antoine 
Isaac, Carlo Meghini, Herbert van de Sompel: The Europeana 
Data Model. IFLA 2010 (Gothenburg). 
http://www.ifla.org/files/hq/papers/ifla76/149-doerr-en.pdf
Development documentation + Ontology @ EuropeanaLabs: 
http://europeanalabs.eu/
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… and LoD
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An Aggregation ...
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… some context
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… more context
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… and the Big Picture: 
The Semantic Data Layer
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The Semantic Data Layer
49
library
archive
museum
Bridging „isles of information“ by connecting objects from different 
domains via cross-vocabulary links.
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Context Data
•DBpedia
•GND
•Geonames
•LCSH
•…
EDM and Linked Open Data
RDF, EDM & Humanist Inferencing
Stefan Gradmann. Copenhagen, RSLIS, 10/11 November 2011 51
Europeana LoD Pilot (1)
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Europeana LoD Pilot (2)
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Europeana LoD Pilot (3)
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Europeana LoD Pilot (4)
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Europeana LoD Pilot (5)
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Europeana LoD Pilot (6)
Pilot Data Providers!
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Europeana LoD Pilot (7)
Figures, facts and short term ToDos
Access via http://data.europeana.eu
At launchtime had 3,5 millions of the 19 million objects 
represented in Europeana – a coalition of the willing :)
Integration of additional contextualisation links 
(GeoNames, VIAF, DBPedia)
Implementation of server side load balancing
Available as RDF dump
Credits to Bernhard Haslhofer (U Wien), Antoine Isaac 
(Europeana Foundation), Cesare Concordia (CNR IST) 
and many more ...
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Europeana LoD Pilot (8)
Political implications
We believe that Linked Data will work only when being 'open' 
 We aim at Europeana metadata being → Open Linked Data 
(more at http://bit.ly/fe637P) and being under CC0!
Implications to be understood
No control over data usage
No income to be generated from data access and use
 → Not repeat false debates once made in discussing Open 
Access
such as 'open' = 'free', 'free' vs. 'commercial'
 → Not exclude commercial use for Europeana metadata!
 → What is the actual value of context (in business terms, as 
well – but not exclusively!)?
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'Beyond Catalogues and Records'
generates new questions!
 Where do resource 
aggregations 'start'? 
Where do they 'end'?
 And what constitutes 
document 
boundaries??
 And which node was 
connected to which 
one at a given 
time???
A
B
C
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… and new opportunities: Triple 
Sets and Reasoning (1)
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Triple Sets and Reasoning (2)
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Triple Sets and Reasoning (3)
 → Potential of novel digital heuristics!
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An Example (1)
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An Example (2)
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An Example (3)
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An Example (4)
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An Example (5)
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An Example (6)
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An Example (7)
             
 
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Semantic Exploration, Context Discovery 
and Knowledge Generation: 
Semantics for the Digital Humanitites
„There are two categories of people: those who think in terms of 
metaphors and those who think in terms of formulas. Those who think in 
terms of both are very few, they comprise no separate category.“
Heinrich von Kleist
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What if ...
Europeana EDM is fully implemented and data migrated.
Data originating from public bodies (PSI) are available as LoD
As in http://data-gov.tw.rpi.edu/wiki:
And we combine all this with the rest of the Cloud: what use to 
make of all this?  Into knowledge generation!→
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→ Visualise Triples and Context
© Eytan Adar
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→ Visualise Cultural Context
Mapping the Republic of Letters:
https://republicofletters.stanford.edu/#maps
Or again the Finnish example (Kultuurisampo): 
http://www.kulttuurisampo.fi/kulsa/historiallisetKartat.shtml
What's in it? What is missing from a scholarly perspective?
What about provenance, authenticity, referencing 
microstructures? ...
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Processing of source data in the 
Humanities: aggregation ...
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... modeling ...
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... and Digital Heuristics?
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'Discovery' Corpus: 
Digitised Manuscripts
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Components for Processing
this Corpus
Talia
“... a semantic web digital library system, designed to help 
philosophy researchers and scholars in their work with digital 
content and provide them with all the resources needed for 
their work.”
Discovery (Ruby) => http://www.discovery-
project.eu/philosource.html
Muruca
“... is an innovative client application that allows users to 
browse philosophical content, published in the Talia platform, 
leveraging the power of semantic knowledge associated to such 
contents.”
Discovery (Dbin 2.0, => http://dbin.org)
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Aggregation
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“To work towards making all good things 
part of the common good and all things 
free to those who are free”
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HyperNietzsche: 
Digitisation, Presentation (1)
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HyperNietzsche: 
Digitisation, Presentation (2)
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HyperNietzsche: 
Transcription, Presentation (1)
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HyperNietzsche: 
Transcription, Presentation (2)
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HyperNietzsche: 
Sources, Editions (synoptic)
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HyperNietzsche: 
More Synoptics
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Talia: Refactoring Hyper with 
Semantic Web Technology
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Generating Stemmata 
based on Inferencing (1)
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Generating Stemmata 
based on Inferencing (2)
Abandoned!
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Interpretation: Muruca
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SwickyNotes: Ontology Based 
Annotation as Linked Open Data
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SwickyNotes: 
Selecting Ontologies
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“Cretans are always Liars” 
… annotated
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Perseus
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“Cretans are always Liars” 
… in Perseus!
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→ Lidell-Scott … and further!
 ! Isidore
 ! TextGrid
 → Europeana
 → Wordnet, DBPedia, Geonames …: into context!!!
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EDM + Muruca = DM2E
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... and Europeana?
Europeana
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Digitised Manuscripts to
Europeana (DM2E): What?
WP1: Provide substantial amounts of digital content to 
Europeana with a focus on digitised manuscripts
WP2: Integrate existing technical building blocks 
from Europeana development 
as well as from generic LoD oriented development 
into a generic production chain for migrating data from 
various sources to the EDM as well 
as and for the contextualisation of the object 
representations.
WP3: Explore usage scenarios of such content in a 
specialised platform for humanities research generating 
digital heuristics and making data as well as heuristics 
available to specialised visualisation or reasoning 
environments.
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Digitised Manuscripts to
Europeana (DM2E): Who (1)?
Content Providers
European Association for Jewish Culture (Judaica)
Max-Planck-Institut für Wissenschaftsgeschichte (ECHO)
Österreichische Nationalbibliothek (Google)
Staatsbibliothek zu Berlin (Kalliope)
University of Bergen (Wittgenstein)
National Library of Israel (Judaica)
Berlin Brandenburgische Akademie (German Text Archive)
Technology Providers
ExLibris (Aleph, MARC sources management)
Freie Universität Berlin (dBPedia, LoD, LoD2, D2R, SILK)
Max-Planck-Institut für Wissenschaftsgeschichte (ECHO)
Net7 S.r.l. (Muruca)
National Technical University of Athens (MINT)
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Digitised Manuscripts to
Europeana (DM2E): Who (2)?
Digital Humanities Community
Dr. Tobias Blanke (King's College, London)
Sally Chambers (The European Library / DARIAH-D)
Prof. Dr. Stefan Gradmann (HUB)
Prof. Dr. Gerhard Lauer (Göttingen Center for the Digital 
Humanities)
Dr. Alois Pichler (UIB)
Dr. Jürgen Renn (MPIWG)
Prof. Dr. Susan Schreibman (Trinity College Dublin)
Dr. Claire Warwick (University College, London)
Community Building
Open Knowledge Foundation (OKFN)
Coordination, Management & Information Science
Humboldt-Universität zu Berlin (HUB)
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Digital Humanities Functionality 
(WP3)
Caveat: Europeana does not consider building 
specialised digital humanities engines ...
… but may be able to make data and some functional 
primitives available at API level.
Such as the ones identified by John Unsworth in 2000:
Discovering
Annotating
Comparing
Referring
Sampling
Illustrating
Representing
l Is this list still valid?
l Do we need to add items? 
(cf. Blanke/Hedges 2011)
l How much of this is specific for the DH?
l How much of this can happen within 
Europeana?
l How much of this needs shifting to
specialised engines (such as Muruca)?
RDF, EDM & Humanist Inferencing
Stefan Gradmann. Copenhagen, RSLIS, 10/11 November 2011 103
Concluding Questions
How much of this will be specifically 'Humanities' driven? 
 Interpretation vs. / and empirics …  No “two cultures”!→ →
To what extent (or rather when) will the LoD architecture 
implied with EDM lead towards a truly distributed 
Europeana implementation clearly beyond the quite 
traditional current portal based approach? And when will 
'data flows' be obsolete as a consequence??
Who will be the driving parties: 
Humanists? 
Technology providers? 
Policy makers? 
Content/copyright owners? 
None of these questions can be answered 
without knowledge of RDF!
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Thank you!
